Introduction
Menopause is a period of life characterized by physiological and psychological changes that mark the end of reproductive capacity in a woman. Although menopause is a normal and natural event in a woman's lifespan, some women may experience a cluster of symptoms. The duration, severity, and impact of these symptoms vary from person to person. For women with severe menopausal symptoms, their personal and social functions and quality of life may be deeply affected (Chedraui, San Miguel, & Avila, 2009 ). The impact of menopausal status on quality of life can be attributed to its associated symptoms, biological changes such as aging, and/or sociodemographic factors. Previous studies that examined the impact of menopausal transition on health-related quality of life (HRQOL) revealed that menopausal symptoms, for the most part, account for the impact of menopausal status on HRQOL (Mishra, Brown, & Dobson, 2003) . Among sociodemographic factors, chronic illness and education were indicated to be independent predictors of the presence of menopausal symptoms (Avis et al., 2009; Schwarz et al., 2007) . There has been a lack of research using a nationally representative sample to examine the sociodemographic factors associated with menopausal symptoms in Taiwanese women. As menopausal experience may differ between women of different cultural and ethnic backgrounds, research into the characteristics of Taiwanese women who experience menopausal symptoms is of importance. In addition, the question of whether menopausal symptoms are responsible for most of the negative impact of menopause on HRQOL in Taiwanese middle-aged women remains to be studied. To this end, all possible confounders should be taken into consideration when testing the predictive role of menopausal symptoms in HRQOL.
There is a close relationship between poor HRQOL and healthcare resource utilization. Previous studies suggest that HRQOL explains, for the most part, the variance in healthcare resource utilization (Desikan, Mason, Rupp, & Skehan, 2002; Lam, Fong, Lauder, & Lam, 2002) . According to our clinical observations, many women use hormone therapy (HT) to remedy hot flashes and other menopausal symptoms to improve quality of life. In addition to HT, Taiwanese women with menopausal symptoms may take prescribed medications or traditional Chinese medicine (TCM) to alleviate related symptoms (Yang, Chen, Wang, Lee, & Lai, 2009 ). It has also been suggested that women who experience menopausal symptoms, chronic disease, and aging may have decreased HRQOL and may increase their use of preventive/curative care (Gallegos-Carrillo et al., 2008; Owens, 2008) . It is thus of interest to elicit the likelihood of HRQOL and healthcare resource utilization in women with menopausal symptoms in comparison with those without menopausal symptoms. Common indicators of healthcare resource utilization include hospitalization, emergency room (ER), and outpatient department (OPD) services (Desikan et al., 2002; Gallegos-Carrillo et al., 2008) .
The purposes of this study were fourfold. First, this study analyzed a national database to examine the sociodemographic characteristics of women who experienced menopausal symptoms. Second, different domains of the HRQOL in women with menopausal symptoms were compared with age-specific norms in Taiwan to determine whether women in different age groups who experienced menopausal symptoms had worse HRQOL. Third, we tested the hypothesis that the likelihood of poor HRQOL is elevated in women with menopausal symptoms as compared with those without symptoms. Fourth, we examined the question of whether women with menopausal symptoms are more likely to use healthcare resources. Findings from this study can help raise healthcare providers' awareness of the characteristics of women who are more likely to experience menopausal symptoms and draw public attention to the impact of menopausal symptoms on quality of life.
Methods

Study Design and Samples
This cross-sectional study used data from the 2005 National Health Interview Survey (NHIS) in Taiwan conducted by the National Health Research Institutes, National Bureau of Controlled Drugs and Bureau of Health Promotion, Department of Health, Taiwan.
We applied a multistage stratified systematic sampling scheme and used a proportional allocation in our sampling strategy (Liu et al., 2006; NHIS Working Group, 2006) . Briefly, a total of 359 townships/districts in Taiwan were partitioned into seven strata according to geographic location and level of urbanization. Townships or districts in each stratum were randomly selected with a selection probability proportional to size. In each selected township/district, lins (the smallest administrative units in Taiwan) were selected with probability proportional to size. Four households were randomly selected from each selected lin. Each household member was interviewed by trained interviewers using a structured questionnaire. The target population for the original survey was 22,615,307 individuals whose households were registered in any 1 of the 23 counties or cities in Taiwan in the year 2004. A total of 187 townships (or districts) and 30,680 persons were sampled, resulting in a 1.35% sampling rate. Among them, 24,726 persons completed the survey (80.6% response rate; NHIS Working Group, 2006) . To increase study sample homogeneity, inclusion was restricted to women aged 35Y64 years. A total of 4,698 women were recruited as participants. Among these, 247 who had missing values for one or more investigated variables were excluded. Fourteen subjects who reported biologically impossible height and/or weight values were also excluded. The final sample size was thus 4,437.
Study Variables
Menopausal symptoms
In this study, the presence of menopausal symptoms was identified using a yesYno question: ''Have you ever experienced physiologic and/or emotional changes related to menopause?'' Hormone therapy was identified using a multiple-choice question: ''Have you ever received HT for your menopausal symptoms?'' Those who responded that they had used or were currently using HT were classified as HT users. HRQOL HRQOL was assessed using the Medical Outcome Studies 36-Item Short Form (SF-36) Health Survey, designed to assess a respondent's perceived health status. This survey contains 36 items that yield eight domain scores: physical functioning, role limitation due to physical health problems, bodily pain, general health, vitality, social functioning, role limitation due to emotional problems, and mental health. The SF-36 Taiwan version showed satisfactory psychometric properties, including internal reliability, item discriminant validity, and criterion validity ). For each domain tested, item scores were coded, summed, and transformed into a scale from 0 to 100 using the standard SF-36 scoring algorithms. Two summary scores, that is, physical and mental health summary scores, were also calculated. Higher scores correlated with better HRQOLs. Because role limitation due to physical health problems and role limitation due to emotional problems subscales are ordinal, dichotomization of these domain scores has been suggested (Avis et al., 2009; Rose, Koshman, Spreng, & Sheldon, 1999) . We also found that all eight domain scores and the two summary scores were not normally distributed in our sample. Data were therefore presented as median and interquartile range. We also dichotomized the two summary scores using the interquartile range. Poor HRQOL was defined as scores at or below the 25th percentile (Rose et al., 1999) based on the participant population.
Healthcare resource utilization
Four indicators of healthcare resource utilization were assessed: OPD visit, TCM visit, ER visit, and hospitalization. OPD and TCM visits identified whether participants had used OPD or TCM services, respectively, during the past month. ER visit and hospitalization identified whether participants had visited the ER or been hospitalized, respectively, during the past year.
Demographic characteristics
Sociodemographic variables analyzed in this study included age, marital status, educational level, religious belief, living alone or with other family members, number of children, employment, monthly income, body mass index, alcohol consumption, smoking habit, and exercise habit. We reviewed participant medical conditions and categorized them into three grades (0, 1, and 2 or greater) in accordance with Charlson's comorbidity index (CCI), a weighted index of disease comorbidities (Charlson, Pompei, Ales, & MacKenzie, 1987) . The CCI score is calculated using assigned weights (1, 2, 3, and 6) for each medical condition that reflects both number and severity of comorbidity burdens. We adopted this comorbidity index to control for the potential influence of comorbidities on HRQOL. Other variables included in the current analysis were bilateral oophorectomy and HT due to their close associations with middle-aged women and menopausal symptoms (Chedraui et al., 2009; Schwarz et al., 2007) .
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Data Analysis
Continuous variables were presented in terms of mean values and standard deviation. Categorical variables were presented as frequencies and percentages. Chi-square, t tests, and MannYWhitney U tests compared differences in demographic variables and SF-36 domain and summary scores between groups. Multivariable logistic regression examined the determinants of menopausal symptoms. Variables examined included covariates identified as related significantly to menopausal symptoms. A one-sample Wilcoxon signed ranks test compared SF-36 domain scores of participants with menopausal symptoms against the norms of the SF-36 Taiwan version. A propensity score was calculated using logistic regression, with the presence of menopausal symptoms, the dependent variable, and the potentially confounding variables of menopausal symptoms, the independent variables. Multiple logistic regression analyses adjusted for age. The propensity score was used to determine the impact of menopausal symptoms on the physical and mental components of HRQOL and healthcare resource utilization. Dichotomized variables were poor physical HRQOL, poor mental HRQOL, OPD visit, TCM visit, ER visit, and hospitalization. The propensity score was calculated using all variables that might potentially confound menopausal symptoms. We used PASW Statistics 17.0 for all analyses except the onesample Wilcoxon signed ranks test, which was analyzed using Minitab 15.
Results
A total of 4,437 women ranging from 35 to 64 years of age (mean = 47.52 T 8.07 years) were included in this analysis. Nearly one-fifth (846; 19.1%) reported experiencing menopausal symptoms; 140 (16.5% of those experiencing menopausal symptoms) reported receiving HT.
A comparison of the demographic characteristics between participants reporting and not reporting menopausal symptoms revealed those in the former group as significantly older and having a lower level of education, more children, higher rate of unemployment, lower monthly income, higher body mass index, more comorbidities, and higher rate of bilateral oophorectomy than the latter group (all ps G .001; Table 1 ). In addition, the menopausal symptom group included a significantly higher number of religious believers (p G .001), nonsmokers (p = .004), and exercisers (p G .001) as compared with their nonmenopausal symptom group counterparts. (Table 2) .
A comparison of SF-36 scores between participants with and without menopausal symptoms showed that those with symptoms had significantly lower scores in all eight domains as well as summary component scores of the SF-36. Prior month OPD and TCM visits and past year ER admissions were all significantly higher in those with menopausal symptoms than those without (all ps G .001; Table 3) . Surprisingly, there was no significant difference between menopausal symptom participant HT users and HT nonusers in terms of SF-36 domain scores or summary component scores (all ps 9 .05; data not shown in table).
Participants with menopausal symptoms in the age groups of 35Y44, 45Y54, and 55Y64 years had significantly worse HRQOL in all SF-36 domain scores compared with the national norms for these three age groups in Taiwan (all ps G .05, Table 4 ).
The unadjusted, age-adjusted, and propensity scoreadjusted odds ratio of poor physical HRQOL for participants with menopausal symptoms was 2. 
Discussion
In this study, participants with menopausal symptoms had significantly worse HRQOL than both participants without symptoms and the general population of the same age in Taiwan. Participants with menopausal symptoms were more likely to have poor HRQOL in both the physical and mental domains and more likely to utilize healthcare resources than their asymptomatic counterparts, even after controlling for possible confounders. Our data support the notion that menopausal symptoms experienced by middleaged women may at least in part explain the relationship between menopausal status and reduced HRQOL (Fuh, Wang, Lee, Lu, & Juang, 2003) . Many factors contribute to menopausal symptoms. Each should be carefully adjusted in further statistical estimations. In addition, as women in this observational study were not randomly assigned to the two comparison groups, a propensity score was computed using a multiple logistic regression model to adjust for group differences. Propensity score adjustment reduced confounding covariates into a single variable of propensity score. We controlled for not only potential confounders but also the propensity score to strengthen our findings that the presence of menopausal symptoms increased the likelihood of poor HRQOL and healthcare resource utilization.
Our results showed that Taiwanese middle-aged women who were older and experienced comorbidities were more likely to experience menopausal symptoms. Similar findings have been previously reported. A survey that examined midlife women's self-concept and menopausal symptoms in southern Taiwan found that women with chronic disease histories reported more menopause-related symptoms (Shu, Luh, Li, & Lu, 2007) . Medical illness and comorbidities have substantial impacts on menopausal symptoms, quality of life, and economic burdens in postmenopausal women (Dennis, 2007; Sasser et al., 2005) . Women in their late 40s to early 60s primarily experienced chronic conditions and menopausal symptoms. They thus tended to utilize more healthcare resources and incur more medical costs than men in the same age group (Owens, 2008; Woolhandler & Himmelstein, 2007) . Although gender differences in healthcare expenditures and resource utilization were evidenced, menopause and its related symptoms should be considered as a clinical issue that deserves greater medical attention. Our findings supported the ideas of menopausal symptoms acting as potential confounders to HRQOL (Dennis, 2007) and healthcare resource utilization (Owens, 2008) . It is therefore suggested that studies examining quality of life in the middle-aged women need to control for the presence of menopausal symptoms. Moreover, to improve HRQOL and reduce healthcare costs in middle-aged women, the importance of early detection programs, therapeutic management, and patient education related to menopause cannot be stressed enough (Owens, 2008; Senba & Matsuo, 2010) .
In addition to age and comorbidity score, we found religious belief, smoking habits, and exercise habits to be Note. NT = New Taiwan dollar; BMI = body mass index; CCI = Charlson's comorbidity index; CI = confidence interval; OR = odds ratio.
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determinants of menopausal symptoms. Although earlier studies correlated active cigarette smoking and secondhand smoke exposure positively with menopause-associated vasomotor symptoms (Gold et al., 2004; Greendale & Gold, 2005) , our study found otherwise. A possible explanation is that Taiwanese women who experienced menopausal symptoms adopted a healthier lifestyle in hope of alleviating symptoms. As this study is cross-sectional in nature, the direction of influence could not be ascertained. Therefore, whether religious beliefs, nonsmoking, and exercise habits predisposed women to experience menopausal symptoms or, on the contrary, menopausal symptoms prompted women to adopt religious beliefs or healthier lifestyles remains to be determined. In past decades, HT was considered the most consistently effective therapy to improve HRQOL in women with menopause-related symptoms (The North American Menopause Society [NAMS], 2010). We examined the effect that HT had on improving HRQOL in menopausal symptom participants. Findings, however, showed no effect. Since the publication of the early trial results of the Women's Health Initiative (WHI) on the identification of cancer and cardiovascular-related disease risks in 2002, physicians' and patients' confidence in and the use of HT has declined (Schonberg, Davis, & Wee, 2005) . This phenomenon has also been epidemiologically evidenced in Taiwan (Kuo, Lee, & Huang, 2007; Wu, Wu, Lin, & Chu, 2011) . The HT prescription rate for middle-aged women in Taiwan was 21.6% in 2001 and 9.7% in 2004 (Wu et al., 2011) . Only 16.5% of participants with menopausal symptoms received HT in this study. Women discontinued using HT for their menopausal symptoms alleviation may be primarily due to mass media advertising and the advice of physicians (Chen, VOL. 20, NO. 3, SEPTEMBER 2012 Chang , & Chow, 2008 ). An Asian survey indicated that concern over developing breast cancer was the number one reason for discontinuing HT (Huang, Xu, I, & Jaisamrarn, 2010) . Therefore, women often leave symptoms untreated or try alternative therapies or natural remedies for menopauserelated symptoms that include sleeplessness, osteoporosis, and migraines, among others (Huang et al., 2010; Matsui et al., 2009 ). This indicated that menopausal symptoms may substantially be undertreated, and the attendance at OPD or clinics for alternatives increased instead. In addition, not all evidence supports that an improvement of HRQOL is associated with the use of HT (Avis et al., 2009; Hess et al., 2008) . Cultural and social diversity can also affect a woman's menopausal symptom experience, HRQOL, and symptom management strategy (Green & Santoro, 2009 (NAMS, 2010; Sturdee et al., 2011) . Appropriate use of HT depends on women's and physicians' knowledge of and attitudes toward menopause-related care. Accordingly, healthcare resource utilization certainly is an indicator of women's health needs, especially for middle-aged women with menopausal symptoms. Future studies targeting intervention development should aim at reducing menopausal symptoms to improve women's HRQOL and reduce healthcare resource use. A major strength of our study was that we analyzed a nationally representative sample of Taiwanese adult and older adult women. The multistaged, stratified, systematic sampling scheme used in the original survey was rigorous. The results can therefore be generalized to the overall population of Taiwanese women. Several limitations of this study must be addressed. First, the information about menopausal symptom severity and symptom types was lacking. Thus, we were unable to determine the association between hormone use and menopausal symptom severity. Second, there are still many confounders in addition to those collected by the 2005 NHIS. Some examples are hormone status (Chedraui et al., 2009; Chen et al., 2008) , attitudes toward menopause and related symptoms (Avis, Brockwell, & Colvin, 2005; Matsui et al., 2009) , and social support (Schwarz et al., 2007; Wang, & Bourbeau, 2005) . Such confounders may influence the expression of menopausal symptoms and consequently individuals' HRQOL and healthcare resource utilization. Future study designs and investigations should take these other confounders into considerations. Third, the original study used the SF-36 to assess HRQOL in the 12Y64 years age population. Results could have been more insightful if a more menopause-sensitive and age-specific HRQOL assessment tool had been used.
Despite these limitations, we consider our results important because of their practical implications. Education on symptoms and stress management was found to successfully improve menopausal symptoms, HRQOL, and cognitive behavioral changes (Senba & Matsuo, 2010) . Improved understanding of menopause, its symptoms, and treatment management will also permit a better response to the needs of midlife women. It is strongly suggested that interventions directed at personal characteristics might be effective in reducing the impact of menopausal symptoms. Of particular note, we found in the unadjusted results that participants with menopausal symptoms were significantly older and had a lower level of education, more children, higher rate of unemployment, and lower monthly incomes than their nonmenopausal symptom counterparts. These factors, together with gender, describe the profile of a socially vulnerable group. Therefore, nurses can help give voice to this previously ''silent'' group. Healthcare providers should pay more attention to the menopausal health of these older, less educated, multiple children, unemployed, low monthly income women because they require menopausal health interventions that fit their literacy and income level. Such include easily understood health teaching materials and self-care guidance for menopausal symptoms-related issues. Last but not least, if clinicians use appropriate assessment tools to detect worsening health status in their routine clinical practice, they can make more appropriate modifications to therapy and, consequently, reduce healthcare resource utilization.
Conclusions
Nearly one-fifth of the women aged 35Y64 years in Taiwan experience menopausal symptoms. Identified independent predictors of the presence of menopausal symptoms included age, religious belief, smoking habit, exercise habit, and the presence of comorbidities. Menopausal symptoms increased the odds of poor HRQOL and increased healthcare resource utilization in adult and middle-aged women even after controlling for possible confounders. Recognition of menopausal symptoms is important given their potential impact on HRQOL and healthcare resource utilization.
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